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(54) System for application of labels 

(57) A system for applying labels (1 2) to objects ( 1 4) 
includes an object supply for supplying objects substan- 
tially equally spaced and aligned in single file for labe- 
ling. The systenn also includes a label applicator (18) for 
applying a label to an object from the object supply and 
a label supply (20) for supplying the labels to the label 
applicator. Each of the labels are joined at an end to at 
least one other of the labels. The system also includes 
a labeling finisher (22) to detach the end of each label 
from the at least one other label and to smooth the end 
of each label onto their respective object. 
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Description 

Field of Invention 

The present invention generally relates to the labe- 
ling of objects and more particularly to a system for high 
speed application of labels to objects. 

Background 

Many manufactured articles have one or more la- 
bels attached to the article. Labels are applied to man- 
ufactured articles for many reasons. They provide iden- 
tification, instructions for use and, increasingly, provide 
evidence of tampering with or prior use of the article. 

Tamper evidence or evidence of prior usage of an 
article is particularly important in the medical device in- 
dustry. Many medical devices are intended only to be 
used once, then properly disposed of. These devices 
are also often supplied as "sterile until opened." Sterile 
single use medical devices often have a label applied 
over a joint between a removable cover and a functional 
part of the device. The cover serves as a barrier to the 
passage of microorganisms and provides physical pro- 
tection to the functional part of the device. The label over 
the joint with the cover provides the tamper evidence on 
these sterile single use medical devices. When used in 
this fashion, the label is generally designed to adhere 
strongly to the elements forming the joint and be irre- 
versibly visually altered when the cover is moved with 
respect to the functional part of the device. The altera- 
tion of the label provides visual evidence that the cover 
has been moved and that the sterility barrier of the de- 
vice has been breached. 

Single use medical devices are often produced and 
used in large volumes and, given the recent attention to 
the high costs of medical treatments, the costs of med- 
ical devices used in the treatments are often scrutinized. 
In the manufacture of medical devices, manufacturing 
efficiency, i.e.. cost control, is an important factor in the 
design of both the device itself and in the systems used 
to produce the device. Even when a label is only used 
to provide information on a medjcal device, the label is 
a critical element of the device. Labeling of medical de- 
vices is carefully regulated under good manufacturing 
practices (GMP) as part of Food and Drug Administra- 
tion (FDA) regulations. The labeling of the device is 
carefully defined during the device approval process 
and, if only a few labels in a manufacturing lot are not 
applied as specified, the entire lot may be unusable. 

When a label additionally serves as tamper evi- 
dence for sterile single use devices, several other re- 
quirements are added. The tamper-evident labels not 
only need to be securely applied to the device, they must 
be visually altered when the device is opened, and they 
should not substantially impede the opening of the de- 
vice tor its intended use. 

Given the stringent requirements on labeling for 


medical devices, the cost of labeling single use medical 
devices is a significant factor in the cost of many sterile 
single use medical devices. An example of a medical 
device produced in high volume where the label is used 
5 for tamper evidence is a disposable needle assembly 
used with evacuated blood collection tubes. The needle 
assembly has a hub for holding a needle that has one 
end to penetrate the patient's vein and another end to 
pierce a rubber stopper on the evacuated blood collec- 
TO tion tube. Each end of the needle is covered by a needle 
shield mounted onto the hub to protect their respective 
needle end. One needle shield abuts a side of a circum- 
ferential rib on the hub and the other shield fits over a 
portion of the first shield forming a joint that has a label 
'5 applied over it. This label serves to secure the shields 
to each other and, when either shield is moved with re- 
spect to the other, the label is irreversibly torn, providing 
evidence that the sterility of the assembly may have 
been compromised. 

The needle assemblies are produced on a carrier 
system where the hub is mounted onto a station on the 
carrier, the needle is fitted into the hub with the patient 
penetrating end upward, the needle is bonded into the 
hub, and then the first needle shield is fitted onto the 
hub to shield the patient end of the needle. These par- 
tially completed assemblies are then transferred to a 
rack where the stopper penetrating end of the needle is 
upward. A resilient valve is then installed over the stop- 
per penetrating end of the needle and the second needle 
shield is positioned onto the hub. In a secondary oper- 
ation, the shielded assemblies are removed from the 
rack, fitted into a labeling apparatus and a label applied 
over the joint between the shields. The assemblies are 
then packaged and exposed to conditions that render 
any microorganisms inside the assembly nonviable. 
These assemblies are then considered sterile until one 
shield is removed. In clinical use, a phlebotomist re- 
moves the shield from the stopper penetrating end of 
the needle assembly, mounts the assembly on a needle 
holder and removes the shield from the patient pene- 
trating end of the needle to withdraw blood from a pa- 
tient. Since the label provides evidence of movement of 
the shields with respect to each other, if the label is not 
strong enough, either shield may be moved during ship- 
ment or handling prior to actual use, tearing the label 
and causing the phlebotomist to discard the assembly 
as possibly contaminated. If the label is too strong, the 
phlebotomist may have difficulty in removing the 
shields, causing an inefficiency in the clinical usage of 
the needle assembly. 

In many manufacturing operations, the cost of han- 
dling the article to apply a label, either by hand labor or 
by a separate machine operation, is significant. As a re- 
sult, in most large volume high speed manufacturing op- 
erations, efforts are made to eliminate handling steps to 
simplify the operation, increase efficiency and potential- 
ly to reduce costs. The current system of labeling the 
needle assemblies described above requires a separate 
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handling step and separate equipment to remove the 
finished assemblies from the racks where they were as- 
sembled. The label is then applied in a secondary oper- 
ation. If a system was available that reliably applied the 
labels to the assemblies while they were still in the as- 
sembly racks, the efficiency of the manufacturing proc- 
ess would be improved. A system is disclosed below 
with this capability. 

Summary 

A system of the present invention for applying labels 
to objects includes an object supply for supplying ob- 
jects substantially equally spaced and aligned in single 
file for labeling. The system also includes a label appli- 
cator for applying a label to an object from the object 
supply. There is a label supply for supplying labels to 
the label applicator, with each of the labels being joined 
at an end to at least one other of the labels. The system 
of the invention further includes a labeling finisher to de- 
tach the end of each label from the other label. 

The labeling system of the invention is particularly 
well suited for application of tamper evidence labels 
over a joint between the shields and the hub of a needle 
assembly used with evacuated blood collection tubes. 
The system of the invention utilizes a rack system cur- 
rently used for assembling the needle assemblies to de- 
liver the assemblies to the label applicator where labels 
are applied to the assemblies while they are mounted 
in the racks. The labeling system of the invention sim- 
plifies the current manufacturing process by eliminating 
a separate handling step. The labels applied by the sys- 
tem reliably meet the stringent GMP requirements for 
the devices and, additionally, allow a phlebotomist to 
easily remove the covers from the hub in clinical usage. 

Brief Description of the Drawings 

Fig. 1 is a schematic perspective view of the pre- 
ferred system of the present invention; 

Fig. 2 is a partially exploded schematic side eleva- 
tion of a needle assembly used with evacuated 
blood collection tubes as labeled in the system of 
Fig. 1; 

Fig. 3 is an enlarged schematic top plan view show- 
ing the label finisher portion of the system of Fig. 1 ; 

Fig. 4 is a schematic layout of an individual label as 
applied to the needle assembly of Fig. 2 by the sys- 
tem of Fig. 1; and 

Fig 5 is a schematic layout of a set of the labels as 
shown in Fig. 4 mounted on a continuous release 
strip for application by the system of Fig. 1. 


4 

Detailed Description 

While this invention is satisfied by embodiments in 
many different forms, there is shown in the drawings and 

5 is herein described in detail a preferred embodiment of 
the invention with the understanding that the present 
disclosure is to be considered exemplary of the princi- 
ples of the invention and is not intended to limit the in- 
vention to the embodiment illustrated. The scope of the 

TO invention is measured by the appended claims and their 
equivalents. 

Referring to Figs. 1 -5, a preferred system 1 0 of the 
present invention is useful for applying labels 1 2 to nee- 
dle assemblies 14. System 10 includes a supply 13 of 

^5 needle assemblies 1 4 to have labels 1 2 applied at a la- 
bel applicator 18. Preferably assemblies 14 are mount- 
ed on a plurality of racks 16. each having twenty-five 
assemblies, so that assemblies 14 are substantially 
equally spaced and aligned in single file. System 10 in- 

20 dudes a label supply 20 to provide labels 12. After the 
labels are applied to needle assemblies 14 at the label 
applicator, the labeled assemblies still mounted in racks 
16. pass through a label finisher 22 to complete the la- 
beling. 

25 In this preferred example, labeling system 10 is 
used to apply labels 12 to a plurality of needle assem- 
blies 1 4 as illustrated in Fig. 2. The system of the present 
invention is suitable for the application of labels to infor- 
mational labels and tamper evident labels to substan- 
ce tially any object produced in large quantities that can be 
supplied to the label application station substantially 
equally spaced in single file. The system of the invention 
is particularly well suited for labeling sets of objects that 
are already produced in assembly racks with a prede- 

55 termined number of objects in each rack. The system of 
the invention is capable of application of the labels to 
the objects while they are still in their racks. This capa- 
bility of the system of the invention to apply labels to the 
objects while they are still in the assembly racks sub- 

40 stantially maintains the object orientation and count al- 
ready present in an existing system and generally im- 
proves the efficiency of the overall manufacturing proc- 
ess for the objects. It is intended that application of la- 
bels to objects other than needle assemblies and other 

45 than medical devices be included in the scope ofthe 
present invention. 

A brief description of the current manufacturing 
process for the needle assemblies is provided as back- 
ground to assist understanding of the preferred labeling 

50 system. Referring to Fig. 2. needle assembly 14 in- 
cludes a needle hub 24 for mounting a needle 26 that 
has a patient penetrating end 28 and a stopper pene- 
trating end 30. In the manufacture of needle assemblies 
14, hub 24 initially is mounted into a carrier and then 

55 needle 26 is fitted into the hub so that patient penetrating 
end 28 of the needle is upward. Needle 26 Is then bond- 
ed to the hub and a patient end needle shield 32 is fitted. 
Shield 32 covers patient penetrating end 28 of the nee- 
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die and mounts onto a first part 34 of hub 24 to abut one 
side 35 of a circumferential ring 36 on hub 24. The par- 
tially completed assembly is then removed from the car- 
rier and placed in rack 16 (as seen with completed as- 
semblies 14 in Fig. 1) so that stopper penetrating end 
30 of the needle is upward. A resilient valve 38 is then 
placed over stopper penetrating end 30 and a stopper 
penetrating end shield 40 is fitted. Shield 40 covers stop- 
per penetrating end 30 and mounts onto a portion 42 of 
shield 32 to abut a shoulder 37 on shield 32. A label is 
then applied to the assembly covering at least a portion 
of the juncture of shields 32 and 40. In the existing la- 
beling system, the completed assembly is removed from 
the rack, individually placed onto a separate labeling ap- 
paratus and the label is applied in a secondary opera- 
tion. 

When using preferred system 10 of the present in- 
vention for labeling of assembly 14, label supply 20 in- 
cludes a multiplicity of labels 1 2 as shown in Figs. 4 and 
5. Each label is joined at an end 41 to at least one other 
label as shown in Fig. 5, In the preferred application 
used here as an example of system 1 0 of the invention, 
labels 1 2 are supplied in a plurality of sets 44 each with 
twenty-five labels 12 having a perforation 46 at the end 
41 where it joins the other label to form the set corre- 
sponding to the twenty-five needle assemblies 14 in 
each of racks 16. Sets 44 of the labels are releasably 
mounted on a continuous release strip 48. For other ap- 
plications, the labels either may be continuous or in sets 
having larger or smaller numbers of labels to correspond 
to the object supply 

As shown in Fig. 4, label 12 has an exposed side 
50 and an adhesive side 52 (schematically illustrated by 
a turned down corner 51 ). Adhesive side 52 has a layer 
of pressure sensitive adhesive 54 applied to it. Adhesive 
54 releasably adheres labels 12 onto release strip 48 
and fixedly adheres labels 12 to assemblies 14. Suitable 
adhesives include, but are not limited to hot melts, aque- 
ous based and solvent based adhesives. Label 12 may 
be formed from paper, non-wovens, polymeric films and 
the like. Preferably, label 12 is formed from paper and 
includes a tamper evident portion 55 having reduced 
strength due to a multiplicify of slits 56 through the label 
in the reduced strength portion. Because adhesive 54 
fixedly adheres label 12 to the assembly preferred label 
12 is visibly irreversibly torn, preferably at slits 56, if ei- 
ther shield 32 or shield 40 is moved with respect to each 
other, providing the tamper evidence property Other 
forms of tamper evidence provided by openings in the 
label, notching and the like, are suitable to provide re- 
duced strength in at least a portion of the label, in addi- 
tion to the preferred slits, and are considered within the 
scope of the invention. 

As seen in Fig. 1. label applicator 18 preferably in- 
cludes a first reel 58 containing label supply 20 on one 
side 59 of release strip 48. Release strip 48 is preferably 
unrolled from reel 58 around roller 60, with side 59 facing 
the objects, in this example, assemblies 14, and taken 


up around second reel 62. Roller 60 is positioned so that 
an acute angle 0 is formed by the release strip from reel 
58 to reel 62. As the release strip with the labels travels 
around the acute angle formed at roller 60. labels 1 2 are 
s partially detached from side 59 of the release paper, pre- 
sented to and transferred to each assembly 14 as the 
assemblies in the racks are moved past the roller 

In the preferred embodiment, the labels, as shown 
in Fig. 5, are supplied in sets 44 spaced apart on con- 

10 tinuous release strip 48 a distance "a" allowing for a 
spacing "b" between the racks as seen in Fig. l. Addi- 
tionally the spacing distance "a" between sets 44 allows 
the label supply to be started and stopped, allowing the 
label supply to be substantially conformed to the deliv- 

is ery of the racks containing the needle assemblies so 
that a "start" label 45 of sets 44 of the labels is presented 
to and transferred to an initially positioned needle as- 
sembly 47 of the racks of assemblies at label applicator 
18. Within sets 44, the labels are sized and spaced so 

20 that perforation 46 is intermediate the uniformly spaced 
assemblies on the racks when the labels are applied to 
the assemblies. After the labels are applied to the as- 
semblies, the assemblies, still in racks 16, are moved to 
the label finisher 22. 

25 As shown in Figs. 1 and 3, preferred label finisher 
22 includes a wheel 64 with a plurality of teeth 66 that 
have a pitch "c" corresponding to distance "d," the dis- 
tance between perforations 46 of the labels in sets 44. 
Referring to Fig. 3. wheel 64 is positioned so that teeth 

30 66 engage perforations 46 as the racks with the assem- 
blies are moved through the system and detach the la- 
bels from one another at the perforations. Additionally 
teeth 66 serve to smooth the ends of the labels onto the 
assemblies, substantially ensuring that the labels are 

35 securely adhered to the assemblies. 

Assemblies labeled by the system of the present in- 
vention were compared to assemblies labeled using the 
current system that requires the secondary operation. 
The comparison measured the torque required to twist 

40 the needle shields and break the label. One hundred 
randomly selected assemblies of each type were col- 
lected from each of two trial runs and the label breakage 
tgrque was determined with a standard laboratory strain 
gauge. The results of the comparison showed that la- 

45 bels applied by the preferred system of the present in- 
vention required only about sixty percent of the force re- 
quired to break labels applied by the existing system 
The reduced label breakage torque is a benefit to the 
end-user phlebotomist. In machine trials for efficiency 

50 and speed of labeling, the preferred system of the 
present invention wascapable of reliably applying labels 
to more than one thousand assemblies per minute com- 
pared to the capacity offour to five hundred per minute 
ofthe existing system. 

55 The system of the present invention is mechanically 
less complex than the existing system, eliminating an 
entire handling step and the mechanically complex sec- 
ondary operation. Using the system of the present in- 
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vention, the orientation and the numerical count of the 
labeled assemblies is maintained through the labeling 
because the labeled assemblies are still in the racks in 
which they were assembled. In the preferred system, 
the finished labeled assemblies are transferred directly s 
into their final package from the assennbty racks. Then, 
the packages are sealed and exposed to conditions ren- 
dering nonviable any microorganisms contained there- 
in. Suitable conditions for rendering microorganisms 
nonviable include, but are not limited to. exposure to eth- io 
yiene oxide and ionizing radiation. After the exposure, 
the labeled assemblies are considered "sterile" until the 
shields are removed. The label applied by the system 
of the present invention provides evidence of any move- 
ment of the shields with respect to the hub. '5 

The preferred system of the present invention sub- 
stantially, improves the efficiency of the labeling of nee- 
dle assemblies by eliminating the secondary operation 
and additional handling of the assemblies required by * 
the current labeling operation. The system is compact 20 
and easily fits into less space than is occupied by the 
equipment used in the current secondary operation. The 
system of the invention is capable of reliable sustained 
high speed operation and provides a labeled product 
with superior end-user use properties to those provided 2S 
by the current labeling operation. 


Claims 

30 

1. A system for applying tamper-indicating labels to 
shielded needle assemblies having a hub and 
shields at a juncture between the shields and the 
needle hub comprising; 

35 

a supply of shielded needle assemblies each 
including two shields releasably mounted on 
opposing ends of a needle hub fomning a junc- 
ture on the hub, the assemblies being arrayed 
in racks having a predetermined number of the 40 
assemblies substantially equally spaced and 
aligned in single file for labelling; 
a label applicator for receiving the racks of as- 
semblies and applying a label to each of the as- 
semblies at the juncture between the shields 
and the needle hub; 

a label supply for supplying labels to said label 
applicator, said labels being supplied in sets 
having a number of labels corresponding to the 
predetermined number of assemblies in the 50 
racks, said labels In said sets being joined at 
an end to at least one other label of said set; 
and 

a labelling finisher for detaching said end of 
said each label from said at least one other la- ss 
be) in said set and smoothing said ends of each 
of said labels onto their respective needle as- 
sembly. 


2. The system of claim 1 wherein said label supply fur- 
ther comprises said sets of labels being releasably 
adhered to and linearly spaced a predetermined 
distance apart on one side of continuous release 
paper strip, said spacing substantially correspond- 
ing to a distance between the racks of said supply 
of needle assemblies. 

3. The system of claim 2 wherein said labels are 
formed from paper having an exposed side and an 
adhesive side, said adhesive side having a layer of 
pressure sensitive adhesive applied thereto for re- 
leasably adhering said labels to said release paper 
and for fixedly adhering said labels to said needle 
assemblies. 

4. The system of claim 3 wherein said label applicator 
further comprises a first reel, a second reel and a 
roller, said release paper having said labels thereon 
being unreliable from said first reel about said roller 
and being taken up on said second reel, said re- 
lease paper forming an acute angle with said roller 
between said first and said second reel, said roller 
being disposed to present and to transfer said la- 

. bels from said one side of said release paper strip 
to the needle assemblies in the racks. 

5. The system of claim 4 wherein the joining of each 
label to at least one other label comprises perfora- 
tions spaced at predetermined intervals so that one 
of said each label is applied to one of each of the 
needle assemblies and- said perforations are inter- 
mediate each of the needle assemblies. 

6. The system of claim 5 wherein said each label is 
detachable from said at least one other label at said 
perforation by said label finisher. 

7. The system of claim 6 wherein said label finisher 
comprises a wheel having a plurality of outward 
teeth having a pitch substantially equal to the spac- 
ing between said perforations, said label finisher 
being disposed so that said teeth engage said per- 
forations as said needle assemblies are moved 
through said label finisher on the racks, and detach 
said labels at said perforations. 

8. The system of claim 3 wherein each of said labels 
further comprises a portion having reduced strength 
in comparison to another portion of said label so that 
when either of the shields is moved from an initial 
position to another position with respect to each oth- 
er after said label is applied, said label substantially 
noticeably tears at said reduced strength portion 
thereby providing visual evidence of tampering with 
the assembly. 

9. The system of claim 8 wherein said portion or each 
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of said labels having reduced strength is selected 
from the group consisting of a plurality of openings 
through said label, slits therethrough, notches and 
connbinations of openings, slits and notches so that 
when either of the shields is moved from an initial s 
position to another position with respect to the hub 
after said label is applied, said label substantially 
noticeably tears at said portion thereby providing 
visual evidence of tampering with the assembly. 

10 

10. The system of claim 9 wherein said portion having 
reduced strength comprises a plurality of slits 
through said label. 
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